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April 17, 1973

-Pr~E'. Heisler
Tom Delaney
Roy Kail
Ollle Mertzweile:

To: General Superintendents
Supervisors

Near Miss Accident Investigation,
Plant Sewer Explosion, 4-17-73

SUMMARY:

Dare of Incident.

Location:

Cause of Incident

April 6, 1973

Dept. 233

Sewer ExplosionsNature o: Inciden

Design Deficiency

INVESTIGATING COMMITTEE: Woody Ban
Don Bolsseau
Dick Geib
Ken Neukam

Dale Schlllinger - Chairman

THE INCIDENT;

During the middle of November, supervision in Dept, 233 observed a
concrete pad, wnion is tne foundation for the benzene-water separator,
starting to sink A sewer exists under this pad. (.See sketch; . A
potential hazard job was called in to correct this situation. The
benzene-water separator is a plastic tank and it would have been possi-
ble to break a nozzle and dump benzene into the plant sewer. The job
was reclassified from the potential hazard to a repair order category
approximately one to two weeks later. The Supervisor of the Truck 4
Crane Group informed the Department Foreman that the job would be put
at the top of the priority list after some extensive repairs were com-
pleted in Dept. 217 or as soon as additional laborers could be made
available, Much worK requiring laborers was being done in Dept. 221.

On March 22 Mr. Boisseau, the Dept. 233 Foreman, called in a safety jo:
as the pad was still continuing to sink. Digging was started on a hols
next to the pad problem.
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THE INCIDENT(continued)

On March 30 the hole filled with water and it was obvious that a
leaky separator tank sewer existed under the concrete pad. It was
decided to fabricate a line to divert water from the scrubber away
from the sewer under the pad and into the department sewer box down-
stream. At approximately 2:30 p,m. on April 6th this line was in-
stalled. The sump pump, which had been started at approximately
8:30 that morning, started dropping the water level in the hole
because the scrubber water had been diverted. A few minutes after
3:00 o'clock the box in the middle of the street below Dept. 245
blew its manhole cover as the result of a sewer explosion. About
3 to 5 minutes later the sewer box in front of Dept. 250 blew. \

\
Then the box on the corner by Dept. 2^5 blew the manhole cover as |
the result of an explosion. The Dept. 245 box blew a second time_ I
causing a minor in.lury (contusion of the right ear) to the Department^
Foreman. Gene Richardson. Richardson and Fire Chief. Vince Eaker.
sfarted adding water to the Dept. 2*»5 sewer box. As soon as water
was added to this sewer box, the sewer box outside of Dept. 255
caught on fire. Mr. Eaker and Richardson attempted to get water
into the Dept. 255 sewer box with the monitor in Dept. 2^5. Several
minutes after the fire started in the sewer box outside of Dept. 255
the box in the center of Dept. 255 blew, knocking the manhole cover
into the conduit and piping above the sewer opening. Shortly after
this the manhole cover, near No. 16 tower, blew as a result of another
sewer explosion. A total of eight sewer boxes were involved in the
incident. Mr. Richardson said the box in 215 sustained three separate
explosions. Water was added to the sewer from a monitor by Dept. 233
after some difficulty. Meter-man Don Adele had to clean the discharge
nozzle. A foreign body, a piece of gasket material, had partially
plugged the discharge of this monitor. Water was also added from a
monitor on the East side of 233 and Dept. 218. Approximately 5 to
10 minutes after the initial explosion at approximately 3:25 p.m. a
laborer shut down the sump pump in the hole by the pad in Dept. 233-

DISCUSSION:

An_HCl scrubber stream connects into the sewer box in Dept. 233 • __
stream contains traces of benzene. The pad is shaped like an invert?**--
LT (See sketch). Benzene floats on water. Over the period of time in-
volved the committee believes that a layer of benzene formed above the
water and with the passage of time this layer increased. A sample
taken of the water left in the pit after the incident showed the pres-
ence of a significant amount of benzene. The area and hole next to
the pad were gas tested by Foreman Don Boisseau when he hung the Fire
Permit on Friday morning, April 6. No reading of flammables was picked
up on the tester. It was only after the water was diverted from the
sewer line under the pad at approximately 2:15 to 2:30 p.m. that the

C£R 095485
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DISCUSSION; (continued)

level lowered and the trapped benzene escaped from underneath the pad
and flowed into the suction of the sump pump. The committee believes
this was the source of the benzene which caused the subsequent ex-
plosions and not the routine operation of the plant.

The sewer from the Department 233 was checked closely by the Night
Superintendents and found to be above the flammable limit most of the
following week-end. Department Supervision made some process changes
such as cutting the drying column temperature and raised the off-gas
pressure from 10 to 2.7# on Friday evening. This lowers the effective
partial pressure of benzene, Pressure had been lowered on the system
from the desired 4# to 5if as a result of the condition of the plastic
tank in Dept. 233. A band was put on the tank over the week-end to
allow the operating pressure of the off-gas system to be raised to 3#.

On Monday following the Incident the sewers were still above the flamm-
able limit. The department decided to take the temporary line from the
HC1 scrubber to the sewer box and run it sub-surface into the sewer-
The thinking behind this action was that the free falling scrubber
stream had allowed the benzene to evaporate into the air. After this
was done the sewers tested below the flammable limit. The committee
does have some data indicating that the sewers do approach the flamm-
able limit from time to time as a result of operations in Dept. 233-

The source of ignition could have been phosphorus in the sewers, Dept.
245 had pumped out the water in their phosphorus pit approximately a
week before the incident. This could have contaminated the sewers
with phosphorus.

Mr. Richardson testified that the monitor nozzle in Dept. 245 was a
big help in fighting the fire and that water from this nozzle was
available 3 to 5 minutes before the fire truck was ready to pump.
After the addition of water to the sewer in Dept. 245 no further com-
bustions occurred downstream. A project has been approved for a moni-
tor nozzle in Dept. 255. The committee believes this should be in-
stalled as soon as possible.

A significant delay occurred between the time the ticket for repair of
the pad was called in to the Maintenance Department and the initial
work on this particular problem. In the interim period the sewer
repair crew did fix one leaky sewer in the department as manpower and
crarts became avallaoie.Tnis project was started on December 26 and
completed on March 1. Attempts were made to secure manpower for the
sinking pad, but other high priority work, such as the project work
in Dept. 221 and other Jobs filled by laborers had made the supply of
laborers very limited.

CER 095466
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As a result of the incident the committee makes the following
recommendations.

RECOMMENDATIONS:

1. The sinking of the pad should be stopped as soon as possible to
prevent breakage of lines and dumping of flammables to the sewer.

Responsibility: Maintenance
Start Work the Week of April 16

2. The separator tank sewer should be permanently re-routed and the
old sewer plugged.

Responsibility: Maintenance
Completed by 5/31/73

3. Consider adding a flushing water line to the sewer upstream of
Dept . 233 for emergency use,

Responsibility: Production/TSD
Completed by 5/31/73

4. The new benzene column condenser should be installed during the
department turnaround in May.

Responsibility: Maintenance
Completed by 5/31/73

When phosphorus pits are cleaned the water should be kept out of
sewers . ' ~ "

Responsibility: Production

6. Evaluate ways and methods and feasibility of re-routing the sewer
effluent from Dept. 233 around 255 and 2 1*5,

Responsibility: TSD
Completed by 6/1/73

7. The separator tank in 233 should be replaced and a program should
be initiated to raise the off-gas pressure in the department to
4 to 5# thereby reducing the amount of benzene in the sewers.

Responsibility: Expedite Delivery - Installation
as soon as possible after delivery.

8. The monitor in Dept. 255 should be installed as soon as possible.

Responsibility: Maintenance
Completed by 5/31/73

CER 095487
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RECOMMENDATIONS; (continued)

9. Continue to monitor continuously the sewers in Dept. 233 and
feedback information to the department.

Responsibility: Environmental Control Group
Continuing

INVESTIGATING COMMITTEE:
Woody Ban
Don Boisseau
Dick Gelb
Ken Neukam

Dale Schillinger -
Chairman

/ghw

CEft 095468
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Monsanto

April 5, 1973 " C.P. Buckley
W.W. Ban

Benzene Offers at the Powerhouse

.E. Helsler

Vincent Eaker called the Environmental Control Group
•at afeaot 9:00 a.m. about benzene odors at the Powerhouse.

Soon after his call we measured several places with a
vapor tester to find out the cause of such odors.

At the Powerhouse the tester showed no readings. Vince
had earlier readings around

At the 218-233 area we found a couple of places hot.
This is considered normal.

At manhole 3-E (usually hot when big upsets happen at
233) the readings were

At 255 readings were 20jt.

Downstream of 255 the tester showed no readings.

We must mention that department 209 (Nitro-benzene) is
down since March 26, 1973.

JuiTo Munoz

dm

CER 093490
IN - 10 R E V. 1 72
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Monsanto
" D. W. Hobelmann, W. C. Krummrich PI

TO

Ma

RECOMMENDATION 16 OF THE
HISS ACCIDENT INVESTIGATI
PLANT SEWER EXPLOSION, A/17/73

—-̂ L,Dale Schillin

Armstrong
Ban
Billen
Brave
Field*
Morrow

JZ.

In compliance with recommendation 96 of the near-mis* accident
investigation on the plant sewer explosion, the feasibility of
rerouting the Dept. 233 sever effluent around Depts. 255 & 245
has been evaluated. Capital costs for two alternates for re-
routing the effluent are listed below. The capital cost for
alternate 3 which would eliminate the benzene rather than reroute
the effluent is also given.

Alternate

1. Provide additional sewers, reroute

2. Provide a tank and pump, reroute

3. Provide a Benzene trap, reroute

Capital Cost

$ 90,000

$ 84,000

$ 25,000

Alternate 1 would consist of installing new 10" sewer from the
existing box 3-F located just east of the Dept. 233 control room.
This new 10" sewer would go to sewer box 21 which now feeds into
the main sewer line downstream of Depts. 255 and 245. Four new
sewer boxes would be installed in the new 10" line. A 24" Jumper
pipe would be installed in sewer box 3-F to isolate this box from
the main sewer line (see Fig. 1).

Alternate two would consist of the installation of a tank, pump,
and piping to pump the water from the following three sources to
sewer box 2-1.

1. Column, vent scrubber

2. Benzene water separator

3. HC1 drowning jets

High cost of this alternate is caused by the materials of construction
required for the equipment. The fact that the effluent will contain
up to 42 HC1 and potentially a separate benzene layer makes Kynar,
Teflon, or brick lined steel equipment and piping a necessity.

CER 095<»91
- 11 H t X . f?J
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INVESTIGATION - PLANT SEWER EXPLOSION. 4/17/73 WGK

The third alternate would eliminate free benzene in the sewer. Since the
partial pressure of Benzene dissolved in water is insufficient to get the
vapor above it within the flammable limits "hot" sewers must be caused by
free benzene floating on the water in the sewer. Free Benzene can be kept
out of the plant sewers if a trap is instailed .where" the Dept. 133 sewers
ftojLngQ thy plan^ a«F«r. Ttie trap which would consist of an additional
sewer box located Just NE of box 3-F would allow the heavier water layer
to go to box 3-F while the light benzene layer would be trapped at the
liquid surface (see Fig. 2). The benzene would be pumped to the water
separator by a self priming pump.

No project work is currently planned on any of these alternates

Dave HobelmannDave Hoelmann . fr
Technical Services Department -̂/̂  s& ' ' (/

/tm
att.

CER 095492
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Monsanto
,.0- .-««€. LOCAT.O... Dale J. Schlllinger - W. G. Krummrich Plant______

o.rt June 29, 1973 « P. E. Helsler

.U...CT ACCIDENT-INVESTIGATION RECOMMENDATION
(EVALUATE BY-PASSING 233 SEWER AROUND

.crc.c>.ct 255 and 2^5).______;__________________

TO :
3ob Fields
Woody Ban
Jack Home
Earl Billen
G. L. Bratsch
D. C. Otto

Three alternates had been proposed. One involved a pump and
a tank which was not practical. The second involved re-
routing the sewer around Department 255 and Department
The third alternate was to build a benzene trap.

The first alternate would not assure that benzene would be
kept out of the sewers. The location of the benzene trap
rules out the third alternate as this trap would be located
in an area where a fire in the trap would be very undesirable.

The cost of the second alternate (re-routing the sewer) is
$90,000.

A recent project that is being done to improve drumming
facilities for 2*»7 could allow the movement of material from
255 out the front door and into the adjacent building. This
would eliminate the necessity of driving over the manhole cover
in the department and allow this area to be barricaded.

It was the opinion of the group that the optimum way to proceed
would be to make the benzene re-route project work 100? of the
time and to continue to develop the project for storage of 255 —
material without the necessity of traveling over the manhole
cover in 255 with a .fork lift. /

Dale J. Schillinger

/ghw

CER 095495

X
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Monsanto Industrial-Chemicals Company
W. G. Krummrich Plant

April 17, 1973

cc: G. L. Bratsen
P. E. Heisler
Tom Delaney
Roy Hall
Ollie Mertzweiler

NEAR-MISS ACCIDENT INVESTIGATION
Plant Sewer Explosion________

To: General Superintendents
Supervisors

SUMMARY:

Date of Incident:

Location:

Nature of Incident.

Cause of Incident:

April 6, 1973

Dept, 233

Sewer Explosions
(Benzene)

Design Deficiency

INVESTIGATING COMMITTEE: Woody Ban
Don Boisseau
Dick Geib
Ken Neukam

Dale Schillinger - Chairman

THE INCIDENT:

During the middle of November, supervision in Dept. 233 observed a
concrete pad, which is the foundation for the benzene-water separator,
starting to sink- A sewer exists under this pad. (See sketch). A
potential hazard Job was called in to correct this situation. The
benzene-water separator is a plastic tank and it would have been possi-
ble to break a nozzle and dump benzene into the plant sewer. The Job
was reclassified from the potential hazard to a repair order category
approximately one to two weeks later. The Supervisor of the Truck &
Crane Group informed the Department Foreman that the Job would be put
at the top of the priority list after some extensive repairs were com-
pleted in Dept, 217 or as soon as additional laborers could be made
available. Much work requiring laborers was being done in Dept. 221.

On March 22 Mr. Boisseau, the Dept. 233 Foreman, called in a safety Job
as the pad was still continuing to sink. Digging was started on a hole
next to the pad problem.

CER 095496
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THE INCIDENT(continued)

On March 30 the hole filled with water and it was obvious that a
leaky separator tank sewer existed under the concrete pad. It was
decided to fabricate a line to divert water from the scrubber away
from the sewer under the pad and into the department sewer box down-
stream. At approximately 2:30 p.m. on April 6th this line was in-
stalled. The sump pump, which had been started at approximately
8:30 that morning, started dropping the water level in the hole
because the scrubber water had been diverted. A few minutes after
3:00 o'clock the box in the middle of the street below Dept. 245
blew its manhole cover as the result of a sewer explosion. About
3 to 5 minutes later the sewer box in front of Dept. 250 blew.

Then the box on the corner by Dept. 245 blew the manhole cover as
the result of an explosion. The Dept. 245 box blew a second time
causing a minor injury (contusion of the right ear) to the Department
Foreman, Gene Richardson, Richardson and Fire Chief, Vince Eaker,
started adding water to the Dept. 245 sewer box. As soon as water
was added to this sewer box, the sewer box outside of Dept. 255
caught on fire. Mr. Eaker and Richardson attempted to get water
into the Dept. 255 sewer box with the monitor in Dept. 245. Several
minutes after the fire started in the sewer box outside of Dept. 255
the box in the center of Dept. 255 blew, knocking the manhole cover
into the conduit and piping above the sewer opening. Shortly after
this the manhole cover, near No. 16 tower, blew as a result of another
sewer explosion. A total of eight sewer boxes were involved in the
incident. Mr. Richardson said the box in 245 sustained three separate
explosions. Water was added to the sewer from a monitor by Dept. 233
after some difficulty, Meterman Don Adele had to clean the discharge
nozzle. A foreign body, a piece of gasket material, had partially
plugged the discharge of this monitor. Water was also added from a
monitor on the East side of 233 and Dept. 218. Approximately 5 to
10 minutes after the initial explosion at approximately 3:25 p.m. a
laborer shut down the sump pump in the hole by the pad in Dept. 233.

DISCUSSION:

An HC1 scrubber stream connects into the sewer box in Dept. 233. This
stream contains traces of benzene. The pad is shaped like an inverted
U (See sketch). Benzene floats on water. Over the period of time in-
volved the committee believes that a layer of benzene formed above the
water and with the passage of time this layer increased. A sample
taken of the water left in the pit after the incident showed the pres-
ence of a significant amount of benzene. The area and hole next to
the pad were gas tested by Foreman Don Boisseau when he hung the Fire
Permit on Friday morning, April 6. No reading of flammables was picked
up on the tester. It was only after the water was diverted from the
sewer line under the pad at approximately 2:15 to 2:30 p.m. that the

CER 095*97
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DISCUSSION^ (continued)

level lowered and the trapped benzene escaped from underneath the pad
and flowed into the suction of the sump pump. The committee believes
this was the source of the benzene which caused the subsequent ex-
plosions and not the routine operation of the plant.

The sewer from the Department 233 was checked closely by the Night
Superintendents and found to be above the flammable limit most of the
following week-end. Department Supervision made some process changes
such as cutting the drying column temperature and raised the off-gas
pressure from I* to 2.7# on Friday evening. This lowers the effective
partial pressure of benzene, Pressure had been lowered on the system
from the desired U# to 5# as a result of the condition of the plastic
tank in Dept. 233. A band was put on the tank over the week-end to
allow the operating pressure of the off-gas system to be raised to 3#.

On Monday following the incident the sewers were still above the flamm-
able limit. The department decided to take the temporary line from the
HC1 scrubber to the sewer box and run it sub-surface into the sewer.
The thinking behind this action was that the free falling scrubber
stream had allowed the benzene to evaporate into the air. After this
was done the sewers tested below the flammable limit. The committee
does have some data indicating that the sewers do approach the flamm-
able limit from time to time as a result of operations in Dept. 233.

The source of ignition could have been phosphorus in the sewers, Dept.
2^5 had pumped out the water in their phosphorus pit approximately a
week before the incident. This could have contaminated the sewers
with phosphorus.

Mr. Richardson testified that the monitor nozzle in Dept. 2^5 was a
big help in fighting the fire and that water from this nozzle was
available 3 to 5 minutes before the fire truck was ready to pump.
After the addition of water to the sewer in Dept. 2^5 no further com-
bustions occurred downstream. A project has been approved for a moni-
tor nozzle in Dept. 255. The committee believes this should be in-
stalled as soon as possible.

A significant delay occurred between the time the ticket for repair of
the pad was called In to the Maintenance Department and the initial
work on this particular problem. In the interim period the sewer
repair crew did fix one leaky sewer in the department as manpower and
crafts became available. This project was started on December 26 and
completed on March 1. Attempts were made to secure manpower for the
sinking pad, but other high priority work, such as the project work
in Dept. 221 and other Jobs filled by laborers had made the supply of
laborers very limited.

CER 095490

i
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As a result of the incident the committee makes the following
recommendations.

RECOMMENDATIONS:

1. The sinking of the pad should be stopped as soon as possible to
prevent breakage of lines and dumping of flammables to the sewer.

Responsibility: Maintenance
Start Work the Week of April 16

2. The separator tank sewer should be permanently re-routed and the
old sewer plugged.

Responsibility: Maintenance
Completed by 5/31/73

3- Consider adding a flushing water line to the sewer upstream of
Dept. 233 for emergency use.

Responsibility: Production/TSD
Completed by 5/31/73

U. The new benzene column condenser should be installed during the
department turnaround in May,

Responsibility: Maintenance
Completed by 5/31/73

5. When phosphorus pits are cleaned the water should be kept out of
plant sewers.

Responsibility: Production

6. Evaluate ways and methods and feasibility of re-routing the sewer
effluent from Dept. 233 around 255 and 2U5,

Responsibility: TSD
Completed by 6/1/73

7. The separator tank in 233 should be replaced and a program should
be initiated to raise the off-gas pressure in the department to
4 to 5# thereby reducing the amount of benzene in the sewers.

Responsibility: Expedite Delivery - Installation
as soon as possible after delivery,

8. The monitor in Dept. 255 should be installed as soon as possible.

Responsibility: Maintenance
Completed by 5/31/73

CER 095<»99
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RECOMMENDATIONS: (continued)

9. Continue to monitor continuously the sewers in Dept. 233 and
feedback information to the department.

Responsibility: Environmental Control Group
Continuing

INVESTIGATING COMMITTEE:
Woody Ban
Don Boisseau
Dick Geib
Ken Neukam

Dale Schllllnger -
Chairman

/ghw
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